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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a magnetic recording medium using a glass substrate 
and having high magnetic anisotropy and coercive force.SOLUTION: A linear texture is formed 
on the surface of a glass substrate and an amorphous film containing at least Ni and P is formed 
by sputtering. The discoid substrate with the formed amorphous film is held in the air at room 
temperature and then heated and a Cr-base under film, a Co-base magnetic film and a protective 
film are successively formed on the amorphous film by sputtering. 
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♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

L This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The magnetic-recording medium which is a magnetic-recording medium which consists of the 
ground film, Co system magnetic film, and the protective coat which consist of the disk-like glass 
substrate with which the crossing line-like texture was formed in the firont face, the amorphous film 
which contams at least nickel and P which were formed of the spatter on it, Cr, or a Cr alloy, and is 
characterized by having a magnetic anisotropy in a circumferencial direction. 

[Claim 2] The magnetic-recording medium according to claim 1 in the range whose crossed axes angle 
of the aforementioned line-like texture which carries out intersection is 0.1-45 degrees. 
[Claim 3] The magnetic-recording medium according to claim 1 or 2 whose ratio of the coercive force 
of the circumferencial direction to the radial coercive force of the aforementioned magnetic-recording 
medium is 1.1 or more. 

[Claim 4] The line-like texture which gives mechanical texture processing to the fi'ont face of a disk-like 
glass substrate, and intersects it is formed. Subsequently, the amorphous fihn which contains nickel and 
P at least by the spatter is formed in the fi-ont face in which this line-like texture was formed. 
Subsequently, the disk-like substrate in which this amorphous fihn was formed is held in the atmosphere 
of a room temperature. The manufacture method of a magnetic-recording medium of having a magnetic 
anisotrojpy in the circumferencial direction characterized by forming the groxmd film, magnetic film, and 
protective coat which heat an after this disk-like substrate and consist of Cr or a Cr alloy by the spatter 
on the aforementioned amorphous fihn. 

[Claim 5] The line-Uke texture which gives mechanical texture processing to the fi-ont face of a disk-like 
glass substrate, and intersects it is formed. Subsequently, the amorphous film which contains nickel and 
P at least by the spatter is formed in the fi-ont face in which this line-like texture was formed. 
Subsequently, the disk-like substrate in which this amorphous fihn was formed is held in the atmosphere 
containing oxygen. The manufacture method of a magnetic-recording medium of having a magnetic 
anisotropy in the circumferencial direction characterized by forming the ground film, magnetic film, and 
protective coat which heat an after this disk-like substrate and consist of Cr or a Cr alloy by the spatter 
on the aforementioned amorphous film. 

[Claim 6] The manufacture method of a magnetic-recording medium of having a magnetic anisotropy in 
the circumferencial direction according to claim 4 or 5 in the range whose crossed axes angle of the 
aforementioned line-like texture is 0.1-45 degrees. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to a magnetic-recording medium 
especially the magnetic-recording medium which has a magnetic anisotropy, and its manufacture 
method. 
[0002] 

[Description of the Prior Art] Generally the substrate which comes to form a NiP film in the front face 
of an aluminum substrate by the electroless deposition method as a substrate for hard magnetic disks is 
used. The magnetic-recording medium which gives mechanical texture processing to this NiP film 
surface, forms a line-like texture (henceforth a texture line), subsequently forms a ground film, a 
magnetic film, and a protective coat one by one by the spatter, and is obtained has a magnetic anisotropy 
in the direction of a texture line, and coercive force improves. High coercive force is desirable at the 
point which narrows densification of record, and isolated reproduction wave time half-value width 
(PWSO). 

[0003] On the other hand, a glass substrate has the property which was [ goodness / of flatness / hard 
nature ] excellent as a substrate for hard magnetic disks. In this case, the NiP fihn by the electroless 
deposition method aiming at surface hard-izing is not needed. 

[0004] Then, although to give mechanical texture processing directly on the surface of a glass substrate, 
and to form an effective texture line was desired in order to obtain the magnetic-recording medium 
which has a magnetic anisotropy using a glass substrate, there were few faults, such as a barricade and a 
crack, until now, and formation of a useful texture line was not industrially easy, bird origin established 
the method of making this possible recently (Japanese-Patent- Application-No. No. 279237 [ 1 1 to ] 
specification) However, when Cr system ground film, Co system magnetic film, and a protective coat 
are fomied one by one by the spatter on the glass substrate which formed the texture line by this method, 
a magnetic anisotropy does not appear and cannot obtain high coercive force. 
[0005] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is to offer the magnetic- 
recording medium which has a magnetic anisotropy using the disk-like glass substrate which prepared 
the texture line in the front face by mechanical texture processing, and its manufacture method. 

[0006] 

[Means for Solving the Problem] the magnetic recording medium which be a magnetic recording 
medium which consist of the ground film, Co system magnetic film, and the protective coat which 
consist of the disk-like glass substrate with which the line-like texture ( texture line) which this 
invention tend to solve the above-mentioned technical problem, and cross be formed in the front face, 
the amorphous film which contain at least nickel and P which be formed of the spatter on it, Cr, or a Cr 
alloy, and be characterize by to have a magnetic anisotropy in a circumferencial direction be offer. 
[0007] The texture line in this invention usually consists of a curve which is running in the direction in 
alignment with the periphery, crossing. The angle opened in the direction in alignment with the 
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periphery and the angle opened to radial have the angle which the texture line which is running in the 
direction in alignment with the periphery crosses and makes, and those sums are 180 degrees. In this 
invention,. a crossed axes angle means the angle opened in the direction in alignment with the above- 
mentioned periphery. 

[0008] If the range of 0.1-45 degrees is desirable and, as for the crossed axes angle of the 
aforementioned texture line which carries out intersection, includes viewpoints, such as the productivity 
of mechanical texture processing, further in the magnetic-recording medium of this invention, it is 
appropriate to choose from the range of 0.1-25 degrees. Moreover, this invention has a magnetic 
anisotropy in a circumferencial direction, and offers the magnetic-recording medium whose ratio of the 
coercive force of the circumferencial direction to radial coercive force is 1.1 or more about coercive 
force. 

[0009] Moreover, this invention forms the line-Hke texture which obtains the magnetic-recording 
medium of this this invention and which gives mechanical texture processing to the front face of a disk- 
like glass substrate, and intersects it as a method. Subsequently, the amorphous film which contains 
nickel and P at least by the spatter is formed in the front face in which this line-like texture was formed. 
Subsequently, the disk-hke substrate in which this amorphous fihn was formed is held in the atmosphere 
of a room temperature. The circumferencial direction characterized by forming the ground film, 
magnetic film, and protective coat which heat an after this disk-like substrate and consist of Cr or a Cr 
alloy by the spatter on the aforementioned amorphous film is provided with the manufacture method of a 
magnetic-recording medium of having a magnetic anisotropy. 

[0010] Moreover, this invention forms the line-like texture which obtains the magnetic-recording 
medium of this invention and which gives mechanical texture processing to the front face of a disk- like 
glass substrate, and intersects it as a method. Subsequently, the amorphous film which contains nickel 
and P at least by the spatter is formed in the front face in which this line-like texture was formed. 
Subsequently, the disk-like substrate in which this amorphous film was formed is held in the atmosphere 
containing oxygen. The circumferencial direction characterized by forming the groxmd fikn, magnetic 
fihn, and protective coat which heat an after this disk-like substrate and consist of Cr or a Cr alloy by the 
spatter on the aforementioned amorphous fihn is provided with the manufacture method of a magnetic- 
recording medium of having a magnetic anisotropy. 

[001 1] In the manufacture method of the magnetic-recording medium of this invention, if the range of 
0.1-45 degrees is desirable and includes viewpoints, such as the productivity of mechanical texture 
processing, further, it is appropriate for the crossed axes angle of a line-like texture to choose from the 
range of 0.1-25 degrees. 

[0012] 

[Example] (Example) the texture Une was formed in the front face of the disk-like glass substrate which 
consists of alumino silicate glass by the method (Japanese-Patent- Application-No. No. 279237 [ 1 1 to ] 

specification) of bird origin 

[0013] Using the loose-grain slurry which contains the microfilament textiles tape made from 
polyethylene, the polycrystal diamond abrasive grain of 0.2 micrometers of mean particle diameters, and 
the cerium-oxide abrasive grain of 0,3 micrometers of mean particle diameters for the disk-like glass- 
substrate front face with a diameter of 65mm which carried out the chemical strengthening directly, the 
texture machine performed mechanical texture processing and the texture line was formed. The used 
loose-grain slurry was that in which contain a polycrystal diamond with a mass ratio and it contains a 
cerium-oxide abrasive grain at 5% of a rate 0.03% to the whole loose-grain slurry. 
[0014] The glass substrate was rotating centering on the center of a circle, the above-mentioned tape was 
equally pushed from glass-substrate both sides with the roller, and mechanical texture processing was 
performed by dropping the above-mentioned loose-grain slurry on the outskirts of the contact section of 
the above-mentioned tape and a glass substrate. In order to give a crossed axes angle desirable as a 
texture line, the oscillation (circular motion or reciprocating movement) of a roller or the glass substrate 
was made to carry out in the direction which is parallel to the surface o f revolution of a glass substrate, 
and is different from a hand of cut. A desired crossed axes angle can be obtained by controlling the 
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rotational frequency of a glass substrate, the mode of an oscillation, etc. 

[0015] In this example, for glass-substrate rotational frequency ISOrpm, and floor-to-floor-time 60 
seconds, mechanical texture processing is performed on the above-mentioned loose-grain slurry flow 
rate of 18g / 60 seconds/page of conditions, and a crossed axes angle is 13 degrees. 
[0016] Next, on the front face of a glass substrate in which the texture line was formed as mentioned 
above, nickel80P20 film (a number is the same atomic % and the following) was first formed by the 
spatter. After exhausting membrane formation up to 1 .3x10 to 4 Pa by ultimate vacuum, 0.6Pa of Ar gas 
pressure performed it at the room temperature. This NiP film is amorphous and thickness could be 
50nm. 

[0017] Next, the glass substrate in which the above-mentioned NiP amorphous film was formed was 
taken out firom the spatter chamber, and it was exposed into the atmosphere of the room temperature of a 
clean room (maintenance). 

[0018] Subsequently, after introducing again into the spatter chamber the glass substrate exposed into 
the atmosphere of the above-mentioned room temperature and exhausting up to 1.3x10 to 4 Pa by 
ultimate vacuum, the Cr80Mo20 ground film (20nm of thickness) and Co69Crl7Ta4PtlO magnetic film 
were formed by the spatter in this order by the substrate temperature of 250 degrees C, and 0.6Pa of Ar . 
gas pressure. Subsequently, after forming a carbon system protective coat by the spatter, perfluoro 
polyether system lubricating film was prepared on this protective coat, and it considered as the sample 
of the example of this invention. 

[0019] (Example 1 of comparison) The aforementioned ground film, the magnetic film, and the 
protective coat were succeedingly formed one by one on the same conditions as an example by the 
spatter, without having formed the nickel80P 20 amorphous film in the fi-ont face of the glass substrate 
with which the texture line was formed like the example by the spatter, and being exposed into the 
atmosphere of the room temperature of a clean room after that, subsequently the aforementioned 
lubricating film was prepared, and it considered as the sample of the example 1 of comparison. 
[0020] (Example 2 of comparison) Without having not formed a NiP amorphous film in the front face of 
a glass substrate in which the texture line was formed like the example, and being exposed into the 
atmosphere of the room temperature of a clean room, a ground film, an aforementioned direct magnetic 
fibn, and a direct aforementioned protective coat were formed one by one by the spatter on the same 
conditions as an example, subsequently the aforementioned lubricating film was prepared, and it 
considered as the sample of the example 2 of comparison. 

[0021] The coercive force (He) of each sample of an example, the example 1 of comparison, and the 
example 2 of comparison was measured as a property which shows a magnetic anisotropy. The coercive 
force (He) of the circumferencial direction of each sample is shown in drawing 1 . Moreover, the ratio of 
the coercive force of the circumferencial direction to the radial coercive force of each sample is shown 

in drawing 2 . 

[0022] The magnetic-recording media of the example 1 of comparison which does not pass through the 
process exposed into the after [ formation ] atmosphere of a NiP amorphous fihn are low coercive force 
and a low coercive force ratio (about 1.02) as compared with the magnetic-recording medium obtained 
by the manufacture method of this invention. Moreover, the example 2 of comparison without a NiP 
amorphous film is also known by that they are low coercive force and a low coercive force ratio (about 
1.05 a little less than) as compared with the magnetic-recording medium of this invention. 
[0023] On the other hand, high coercive force and the high coercive force ratio (about 1.15) are obtained 
between formation of a NiP amorphous film, and ground film formation by the magnetic-recording 
medium (example) of this invention which performed exposure into the atmosphere, and it is clear to 
have a magnetic anisotropy remarkable in a circumferencial direction. Although the example took out 
the glass substrate which formed the NiP amorphous film by the spatter from the spatter chamber and it 
was exposed into the atmosphere of the room temperature of a clean room instead, the same result as the 
above was obtained also in the sample at the time of holding in the atmosphere containing the oxygen 
introduced in the spatter chamber. 
[0024] 
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[Effect of the Invention] The magnetic-recording medium of this invention has a remarkable magnetic 
anisotropy and high coercive force. Moreover, according to the manufacture method of this invention, 
with the conventional technology, the magnetic-recording medium of high coercive force with the high 
and magnetic anisotropy which was not obtained can be obtained using the disk-like glass substrate in 
which the direct line-like texture was formed on the front face. 



[Translation done.] 
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